On the classification of metric hypercomplex group alternative-elastic algebras for n=8.
1. How to classify the metric hypercomplex orthogonal group alternative-elastic algebras for n=8?
2. How to associate the metric hypercomplex orthogonal group alternative-elastic algebra to the symmetric controlling spin-tensor for n=8?
3. How technically to construct the symmetric controlling spin-tensor for n=8?
Let product of elements of hypercomplex group alternative-elastic algebra A [5] , [1] , [7] , [2], [3] over the field R and the vector space R 8 be defined as: 1). ∃!c = ab; 2). ∃!e : ae = ea = a; 3). ∀a = 0 ∃!a 
Then according to the equation (5) [5] 
where η ij k are the structural constants of the algebra, η i AB are the connecting operators: a solution of the Clifford equation (4) [5] . According to the equation (48) [5] θ
according to the equation (46) [5] (θ a ) CD = (θ a )
according to the equation (44) [5] 
where ε CD is the metric spin-tensor on the spinor space, and for n = 8, N = 8. Let the connecting operators for n=8 be given according to [4, eq. (439) , p. 66(eng), eq. 
We need to define the transformation
of the spinor basis, where E is the identity matrix 4 × 4. In the new basis, the matrix of the metric spin-tensor will have the diagonal form with ≪ +1 ≫ on the main diagonal. The matrix of the involution will have the same form. With the help of such the connecting operators, the double covering Spin(8, R)/ ± 1 ∼ = SO(8, R) is described as e 0 e 0 e 1 e 2 e 3 e 4 e 5 e 6 e 7 e 1 e 1 -e 0 e 3 -e 2 e 5 -e 4 -e 7 e 6 e 2 e 2 -e 3 -e 0 e 1 e 6 e 7 -e 4 -e 5 e 3 e 3 e 2 -e 1 -e 0 e 7 -e 6 e 5 -e 4 e 4 e 4 -e 5 -e 6 -e 7 -e 0 e 1 e 2 e 3 e 5 e 5 e 4 -e 7 e 6 -e 1 -e 0 -e 3 e 2 e 6 e 6 e 7 e 4 -e 5 -e 2 e 3 -e 0 -e 1 e 7 e 7 -e 6 e 5 e 4 -e 3 -e 2 e 1 -e 0 Then in the new basis, the matrix of the symmetric spin-tensor θ CD (and θ CD , because the matrix of ε CD is the identity one) has the form 
In the transition to the subgroup keeping the octonion identity, the dimension reduces on 7, in the transition to the subgroup keeping the symmetric spin-tensor, the dimension reduces on 7 else then the dimension of Aut(A 8 ) is equal to 8 * 7 2 − 7 − 7 = 14. Thus, we obtain the Lie group G 2 . Passing to the infinitesimal transformations according to Section 10 [3, p. 52 (eng), pp. 183-184(60-61) (rus)], we obtain
The preservation of the metrics means that
The dimension of the antisymmetrical space is equal to 8 * 7 2 = 28. In the transition to the subgroup keeping the octonion identity, we obtain
In the new basis,
This reduces the dimension on 7. In the transition to the subgroup keeping the symmetric spin-tensor, we obtain
Because the symmetric spin-tensor has the single significant eigenvalue, this reduces the dimension on 7 else. Thus, we obtain the Lie algebra g 2 whose the dimension is equal to 14. The system (13) with the relations (15) coincides with the one [8, eq. (13), p. 313] up to an orthogonal transformation.
Example 2. The generating octonion algebra (for e 1 ). Then in the new basis, the matrix of the symmetric spin-tensor θ CD has the form 
In the new basis, the relations
are added to the ones from (15). Because the symmetric spin-tensor has the two significant eigenvalue, this reduces the dimension on 6 else. However, we need to remove the relation T 12 = 0 from (15). Thus, we obtain the Lie algebra whose the dimension is equal to 14-6+1=9.
Example 3. The quaternion algebra analog. 
are added to the ones from (15), (17). Because the symmetric spin-tensor has the four significant eigenvalue, this reduces the dimension on 5 else. Thus, we obtain the Lie algebra whose the dimension is equal to 8-5=3. This means that the group Aut(A 4 ) is isomorphic to SO(3, R). Of course, we need to append SO(4, R) to obtain the all automorphism group. e 0 0 0 0 0 0 0 0 0 e 1 0 0 e 3 -e 2 0 0 -e 7 e 6 e 2 0 -e 3 0 e 1 0 e 7 0 -e 5 e 3 0 e 2 -e 1 0 0 -e 6 e 5 0 e 4 0 0 0 0 0 0 0 0 e 5 0 0 -e 7 e 6 0 0 -e 3 e 2 e 6 0 e 7 0 -e 5 0 e 3 0 -e 1 e 7 0 -e 6 e 5 0 0 -e 2 e 1 0
Then in the new basis, the matrix of the symmetric spin-tensor θ CD has the form 
Example 5. The generation octonion algebra (for e 4 ). e 0 e 0 e 1 e 2 e 3 e 4 e 5 e 6 e 7 e 1 e 1 0 0 0 e 5 -e 4 0 0 e 2 e 2 0 0 0 e 6 0 -e 4 0 e 3 e 3 0 0 0 e 7 0 0 -e 4 e 4 e 4 -e 5 -e 6 -e 7 -e 0 e 1 e 2 e 3 e 5 e 5 e 4 0 0 -e 1 0 0 0 e 6 e 6 0 e 4 0 -e 2 0 0 0 e 7 e 7 0 0 e 4 -e 3 0 0 0
Example 6. The algebra of the octonion type. e 0 e 0 e 1 e 2 e 3 e 4 e 5 e 6 e 7 e 1 e 1 -e 0 e 3 -e 2 e 5 -e 4 -e 7 e 6 e 2 e 2 -e 3 -e 0 e 1 e 6 e 7 e 5 -e 4 e 3 e 3 e 2 -e 1 -e 0 -e 6 -e 7 e 4 e 5 e 4 e 4 -e 5 -e 7 e 6 -e 0 e 1 -e 3 e 2 e 5 e 5 e 4 e 6 e 7 -e 1 -e 0 -e 2 -e 3 e 6 e 6 e 7 -e 5 -e 4 e 2 e 3 -e 0 -e 1 e 7 e 7 -e 6 e 4 -e 5 -e 2 e 3 e 1 -e 0 Then in the new basis, the matrix of the symmetric spin-tensor θ CD has the form 
Algorithm 1. Thus, in order to compare the two algebras for n=8, it is necessary 1. to lead the both algebras to the same algebra identity; 2. to solve the Clifford equation, in order to find the connecting operators;
3. to construct the controlling symmetric spin-tensor on the structural constants and the connecting operators for each algebra;
4. to find the eigenvalues of the controlling spin-tensors. This is really so, because any real symmetric spin-tensor can be transformed to the diagonal form by orthogonal transformations. In the other hand, the orthogonal transformation of the spinor space generates the orthogonal transformation of the base space, and hence this leads to the isomorphic algebra. Thus, really in order to compare the two algebras for n=8, it is sufficient to compare the eigenvalues of the controlling spin-tensors θ CD .
Theorem 1. The classification of metric hypercomplex group alternative-elastic algebras for n=8 can be reduced to the classification based on the eigenvalues of the symmetric controlling spin-tensor.
Thus, all is made necessary for a technical realization.
Example 7.
Technical realization is given in Appendix.
1. This article contains the file "octonion.pas" (by the operator \ input{octonion.pas}) being a programming unit adapted to the LaTex (LaTex version of this article is on arXiv) for the Delphi. At the same time, this file is Appendix to this article. You must create a project with this "unit octonion" and put on the form: Button1: TButton, ComboBox1: TComboBox, StringGrid1: TStringGrid (the lines 22-24). 
8. At the lines 230-251, the transition to the new basis is constructed.
9. At the lines 252-281, the symmetric spin-tensor θ CD is constructed.
10. At the lines 284-294, the symmetric spin-tensor is outputted.
11. At the lines 295-324, the structural constants are constructed on the symmetric spin-tensor with the help of the reverse motion.
12. At the lines 325-338, the symmetric spin-tensor is outputted into the file.
13. System characteristics of the computer on which the program is tested: HP Pavilion dv7-6b50er i3-2330M/4096/500/Radeon HD6770 2Gb/Win7 HP64 14. Run time <1 sec.
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